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DETAILED ACTION 

Claims 1-20 are currently pending. 

This application is a 371 of PCT/JP04/14812. 

Election/Restriction 

Applicant's election with traverse of Group V claim(s) 16-18, drawn to a method of 
diagnosing colon cancer by detecting nucleic acid molecule of nucleotide sequence of from 94 th 
to 2934 th of SEQ ID NO: 1 encoding a polypeptide of SEQ ID NO: 2 or detecting nucleic acid 
molecule of SEQ ID NO: 1 encoding polypeptide of SEQ ID NO: 2 in the communication filed 
on 06/01/2007 is acknowledged. 

The traversal is on the ground(s) that lack of unity established by the Examiner is not 
proper. Applicants argue that the reference (WO 2002/083873) cited by the Examiner, do not 
teach the function of the nucleic acid molecule encoding protein of cell growth accelerating 
activity . 

This is not found persuasive because the reference indeed teach that said protein is 
"crucial to proliferating cells" (page 3, line 12), i.e. crucial to cell growth". Besides, since, the 
reference teaches the nucleic acid molecule, which is 100% identical to SEQ ID NO: 1 of the 
instant application (see sequence alignment) as well as encoding said protein of the instant 
application, the cell growth accelerating activity is the inherent property of the protein. 

As discussed in the previous office action regarding lack of unity of the various 
inventions of the instant application, the Examiner states that "The inventions listed as Groups I - 
VI do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT 
Rule 13.2, they lack the same or corresponding special technical features for the following 
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reasons: the DNA of Groups I, polypeptide of Group II, antibody of Groups III, and therapeutic 
agent of Group VI are each unrelated and chemically distinct entities. The only shared technical 
feature of these groups is that they all relate to polynucleotide encoding said polypeptide. 
However, this shared technical feature is not a "special technical feature" as defined by PCT 
Rule 13.2 as it does not define a contribution over the art. According to the search report, a DNA 
encoding polypeptide having said activities are known in the art (WO/2002/083873, published 
on 10/24/2002, see IDS), which is 100% identical to SEQ ID NO: 1 of the instant application. 
Thus, a DNA encoding a polypeptide having said functions does not make contribution over the 
prior art. Therefore, Groups of inventions I-VI lack special technical feature and lack unity of 
inventions. 

As mentioned above, SEQ ID NO: 1 is known in the art and does not make contribution 
over the prior art. Therefore, all the Groups, lack special technical feature at the same time lack 
unity of invention. Besides, searching all the groups would create a serious search burden to the 
Examiner because searching all the groups require nucleic acid sequence, and protein sequence 
search, which includes mutants and variants as well as Patent and non-Patent literature search, 
which would create a serious burden to the Office. 

As restriction is clearly permissible even among related inventions as defined in MPEP 
808 and35U.S.C. 121. 

The requirement is still deemed proper and is therefore made FINAL . 

Claims 1-15 and 19-20 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b), as being drawn to a nonelected invention. 

Claims 16-18 are present for examination. 
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Priority 

Acknowledgement is made of applicants claim for foreign priority under 35 U.S.C. 
119(a)-(d) to a foreign patent application 2003-341245 (JAPAN) filed on 09/30/2003 without 
English translation. 

Information Disclosure Statement 

The information disclosure statements (IDSs) submitted on 03/230/2006 and 07/25/2006 
are acknowledged. The submission is in compliance with the provisions of 37 CFR 1.97. 
Accordingly, the information disclosure statements are considered by the examiner. The signed 
copies of IDSs are enclosed herewith. 

Drawings 

Drawings submitted on 03/30/2006 are accepted by the Examiner. 

Claim Objections 

Claims 16-18 are objected to as depending from non-elected claims. Appropriate 
correction is requested. 

Claims 17-18 are objected to in the recitation "The judging method" which should be 
"The method". Appropriate correction is requested. 

Claims 16-18 (which depend on claims 1-4) are objected to in the recitation "DNA 
represented by", which should be "DNA comprising". Appropriate correction is required. 

Claims 16-18 (which depend on claims 1-4) are objected to in the recitation "nucleotide 
sequence described in SEQ ID NO: 1", which should be "nucleotide sequence of SEQ ID NO: 
1". Appropriate correction is required. 
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Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter, which the applicant regards as his invention. 

Claims 16-18 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite and 
vague for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. Claims 16 and 17 are indefinite as reciting methods with no steps. 
Accordingly, claim 18 is also rejected as it depends on claim 17. 

Claims 16-18 arc rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. Claiml6 recites, "characterize in that" which is unclear. Examiner has suggested 
deletion of the above phrase and replacing it with the term "wherein". Accordingly, claims 17-18 
are also rejected as they depend on claim 16. 

Claims 16-18 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite and 
vague for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. In the present instance, claim 16 part (4) recites "judging whether or not 
— " is vague, which is unclear as to what steps or procedures that are encompassed. 
Accordingly, claims 17-18 are also rejected as they depend on claim 16. 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 
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Claims 16-18 (which depend on claim 4) are rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the written description requirement. The claim(s) contains 
subject matter, which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 

Claims 16-18 (based on the scope of claim 4) are directed to a method of diagnosing a 
colon cancer by detecting any nucleotide sequence of SEQ ID NO: 1, wherein any one or more 
bases are deleted, substituted or added to SEQ ID NO: 1. Claims thus, directed to a process of 
using in any nucleotide sequence with or without relation with the encoded protein of SEQ ID 
NO: 1. As discussed in the written description guidelines the written description requirement for 
a claimed genus may be satisfied through sufficient description of a representative number of 
species by actual reduction to practice, reduction to drawings, or by disclosure of relevant, 
identifying characteristics, i.e., structure or other physical and/or chemical properties, by 
functional characteristics coupled with a known or disclosed correlation between function and 
structure, or by a combination of such identifying characteristics, sufficient to show the applicant 
was in possession of the claimed genus. A representative number of species means that the 
species, which are adequately described are representative of the entire genus. Thus, when there 
is substantial variation within the genus, one must describe a sufficient variety of species to 
reflect the variation within the genus. The specification teaches the structure of only a single 
representative species of such nucleic acid molecule of SEQ ID NO: 1 encoding a protein of 
SEQ ID NO: 2. Moreover, the specification fails to describe any other representative species by 
any identifying characteristics or properties other than the functionality of encoding the 
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polypeptide having cell growth accelerating activity. Given this lack of description of 
representative species encompassed by the genus of DNAs used in the methods of the claim, the 
specification fails to sufficiently describe the claimed invention in such full, clear, concise, and 
exact terms that a skilled artisan would recognize that applicants were in possession of the 
claimed invention. 

Claims 16-18 (which depend on claim 4) are rejected under 35 U.S.C. 112, first 
paragraph, because the specification, while being enabling for a method of diagnosing colon 
cancer by detecting nucleic acid molecule of a nucleotide sequence from 94 th to 2934 th of SEQ 
ID NO: 1 encoding a polypeptide of SEQ ID NO: 2 having 1 0-formyl-tetrahydrofolate 
synthetase, 5,10-formyl-tetrahydrofolate cyclohydrolase and 5,10-mcthylcnc-tctrahydrofolate 
dehydrogenase activities and cell growth accelerating function or detecting nucleic acid molecule 
of SEQ ID NO: 1, wherein said nucleic acid molecule encoding a polypeptide of SEQ ID NO: 2 
having 1 0-formyl-tetrahydrofolate synthetase, 5,10-formyl-tetrahydrofolate cyclohydrolase and 
5, 10-methylene-tetrahydro folate dehydrogenase activities and cell growth accelerating function, 
does not reasonably provide enablement for a method of diagnosing colon cancer by detecting 
any nucleotide sequence of any protein, wherein one or more bases are deleted, substituted or 
added to the nucleotide sequence of SEQ ID NO: 1 and encodes a protein. The specification does 
not enable any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and use the invention commensurate in scope with these claims. 

Factors to be considered in determining whether undue experimentation is required are 
summarized in In re Wands (858 F.2d 731,737, 8 USPQ2nd 1400 (Fed. Cir. 1988)) as follows: 
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(1) quantity of experimentation necessary, (2) the amount of direction or guidance 
presented, (3) the presence and absence of working examples, (4) the nature of the invention, (5) 
the state of prior art, (6) the relative skill of those in the art, (7) the predictability or 
unpredictability of the art, and (8) the breadth of the claims. The factors, which have, lead the 
Examiner to conclude that the specification fails to teach how to make and/or use the claimed 
invention without undue experimentation, are addressed below: 

The breadth of the claims: 

Claims 16-18 (which depend on claims 1-4) are so broad as to encompass a method of 

diagnosing colon cancer by detecting any nucleic acid molecule of any protein having one or 

more bases are deleted, substituted or added to the nucleotide sequence of SEQ ID NO: 1. The 

scope of the claims is not commensurate with the enablement provided by the disclosure with 

regard to the extremely large number of genes encoding proteins including many mutants, 

variants and recombinants due to one or more bases are deleted, substituted or added to the 

nucleotide sequence of SEQ ID NO: 1 broadly encompassed by the method of the claims. In the 

instant case the disclosure is limited to the nucleotide sequence of SEQ ID NO: 1 and encoded 

amino acid sequence of only a single protein of SEQ ID NO: 2 having 10-formyl- 

tetrahydro folate synthetase, 5, 10-formyl-tetrahydro folate cyclohydrolase and 5,10-methylene- 

tetrahydrofolate dehydrogenase activities and cell growth accelerating function. The scope of 

claim 16 is also not commensurate with the enablement provided by the disclosure with regard to 

correlation with the amount of expressed DNA and colon cancer diagnosis. 

The state of prior art, the relative skill of those in the art, and the predictability or 
unpredictability of the art: 



Application/Control Number: 1 0/573 ,969 Page 9 

Art Unit: 1652 

The amino acid sequence of a polypeptide determines its structural and functional 
properties. While the specification discloses a single nucleotide sequence of SEQ ID NO: 1 and 
encoded amino acid sequence of only a single protein of SEQ ID NO: 2 having 10-formyl- 
tetrahydro folate synthetase, 5, 10-formyl-tetrahydro folate cyclohydrolase and 5,10-methylene- 
tetrahydrofolate dehydrogenase activities for detecting said nucleotide sequence by the method 
of the claim, neither the specification nor the art provide a correlation between structure and 
function and disease state such that one of skill in the art can envision the structure of any 
nucleotide sequence encoding protein having one or more bases are deleted, substituted or added 
to the nucleotide sequence of SEQ ID NO: 1 used in the claimed method for diagnosis of colon 
cancer. The art clearly teaches that modification of a protein's amino acid sequence to obtain the 
desired activity without any guidance/knowledge as to which amino acids in a protein are 
tolerant of modification and which ones are conserved is highly unpredictable. At the time of the 
invention there was a high level of unpredictability associated with altering a polypeptide 
sequence with an expectation that the polypeptide will maintain the desired activity. For 
example, Branden et al. (1991) teach that (1) protein engineers are frequently surprised by the 
range of effects caused by single mutations that they hoped would change only one specific and 
simple property in enzymes, (2) the often surprising results obtained by experiments where 
single mutations are made reveal how little is known about the rules of protein stability, and (3) 
the difficulties in designing de novo stable proteins with specific functions. The teachings of 
Branden et al. are further supported by the teachings of Witkowski et al. (1999) and Seffernick et 
al. (2001), where it is shown that even small amino acid changes result in enzymatic activity 
changes. 
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The quantity of experimentation required practicing the claimed invention based on the 
teachings of the specification: 

While methods of detecting variants of a polynucleotide were well known in the art at the 
time of invention, it is not routine in the art to screen by trial and error process for (1) any 
nucleotide sequence of any protein encoded by SEQ ID NO: 1 due to deletion, substitution, or 
addition of one or more bases to the nucleotide sequence of SEQ ID NO: 1, and (2) an essentially 
infinite number of mutants or variants of any gene encoding any protein sequence to be detected 
by the methods of the claim for diagnosis of colon cancer. The amino acids modifications by 
changing the any bases by deletion, substitution or addition of one or more bases to SEQ ID NO: 
1 can be made with a reasonable expectation of success in obtaining the desired activity/utility 
are limited in any protein and the result of such modifications is unpredictable. In addition, one 
skilled in the art would expect any tolerance to modification for a given protein to diminish with 
each further and additional modification, e.g. multiple point mutations or substitutions. In 
addition, one skilled in the art would expect any tolerance to modification for a given protein to 
diminish with each further and additional modification. 

The amount of direction or guidance presented and the existence of working examples: 
The specification discloses a method of diagnosing colon cancer by detecting nucleic acid 
molecule of nucleotide sequence from 94 th to 2934 th of SEQ ID NO: 1 encoding a polypeptide of 
SEQ ID NO: 2 or detecting nucleic acid molecule of SEQ ID NO: 1 by using primers of SEQ ID 
NO: 5 and 6, wherein said nucleic acid molecule encoding a polypeptide of SEQ ID NO: 2 
having 10-formyl-tetrahydro folate synthetase, 5, 10-formyl-tetrahydro folate cyclohydrolase and 
5, 10-methylene-tetrahydro folate dehydrogenase activities and cell growth accelerating function 
for diagnosis of colon cancer. However, the specification fails to provide any clue as to the 
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structural elements required in any nucleotide sequence of any protein encoded by SEQ ID NO: 
1 due to deletion, substitution, or addition of one or more bases to the nucleotide sequence of 
SEQ ID NO: 1 known in the art that are essential for any protein to display said enzyme 
activities as well as cell growth accelerating function or correlation with colon cancer. No 
correlation between structure and function has been presented. 

The specification does not support the broad scope of the claims which encompass any 
nucleotide sequence of any protein encoded by SEQ ID NO: 1 due to deletion, substitution, or 
addition of one or more bases to the nucleotide sequence of SEQ ID NO: 1 for diagnosis of colon 
cancer because the specification docs not establish: (A) regions of the protein structure which 
may be modified without affecting enzymatic activity and; (B) the general tolerance of 
polypeptide to modification and extent of such tolerance; (C) a rational and predictable scheme 
for modifying any nucleotide sequence of any protein encoded by SEQ ID NO: 1 due to deletion, 
substitution, or addition of one or more bases to the nucleotide sequence of SEQ ID NO: 1 with 
an expectation of obtaining the desired biological function; and (D) the specification provides 
insufficient guidance as to which of the essentially infinite possible choices is likely to be 
successful. 

Thus, applicants have not provided sufficient guidance to enable one of ordinary skill in 
the art to make and use the claimed invention in a manner reasonably correlated with the scope 
of the claims broadly including any nucleotide sequence of any protein encoded by SEQ ID NO: 
1 due to deletion, substitution, or addition of one or more bases to the nucleotide sequence of 
SEQ ID NO: 1 for diagnosis of colon cancer. The scope of the claims must bear a reasonable 
correlation with the scope of enablement ( In re Fisher , 166 USPQ 19 24 (CCPA 1970)). Without 
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sufficient guidance, determination of any nucleotide sequence of SEQ ID NO: 1 due to deletion, 
substitution and addition of one or more bases having the desired biological characteristics is 
unpredictable and the experimentation left to those skilled in the art is unnecessarily, and 
improperly, extensive and undue. See In re Wands 858 F.2d 731, 8 USPQ2nd 1400 (Fed. Cir, 
1988). 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in 
this or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use 
or on sale in this country, more than one year prior to the date of application for patent in the United States. 

Claim 16 is rejected under 35 U.S.C. 102(b) as being anticipated by Tang et al. 
(WO2002/83873, publication October 24, 2002, see IDS). 

Instant claim is directed to a method of diagnosing colon cancer by detecting any 
nucleotide sequence of SEQ ID NO: 1 encoding any protein, wherein one or more bases are 
deleted, substituted or added to the nucleotide sequence of SEQ ID NO: 1 having 10-formyl- 
tetrahydro folate synthetase, 5, 10-formyl-tetrahydro folate cyclohydrolase and 5,10-methylene- 
tetrahydrofolate dehydrogenase activities and cell growth accelerating function. 

WO teaches a gene encoding a protein holoenzyme complex tetrahydrofolate synthase 
having tri functional properties, i.e. 10-formyl-tetrahydrofolate synthetase, 5,10-formyl- 
tetrahydrofolate cyclohydrolase and 5, 10-methylene-tetrahydro folate dehydrogenase activities, 
which is 100% identical to SEQ ID NO: 1 of the instant application (p3, line 6-12, and sec 
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sequence alignment). WO also teaches that said gene is expressed in cancer tissue including 
colon carcinoma. WO further teaches a method of diagnosis of a disease by detecting the 
expressed nucleic acid molecule (pi 03 and 1 04, line 2-7). Therefore, WO anticipates claim 1 6 of 
the instant application. 

Claims 16-18 are rejected under 35 U.S.C. 102(a) as being anticipated by Sugiura et al. 
(A novel mitochondrial Cl-tetrahydro folate synthetase is upregulated in human colon 
adenocarcinoma, Biochem Biophys Res Commun. 2004 Feb 27;315(1):204-1 1, available online 
24 January 2004). 

Instant claims are directed to a method of diagnosing colon cancer by detecting any 
nucleotide sequence of SEQ ID NO: 1 encoding any protein, wherein one or more bases are 
deleted, substituted or added to the nucleotide sequence of SEQ ID NO: 1 having 10-formyl- 
tctrahydrofolate synthetase, 5,10-formyl-tetrahydrofolate cyclohydrolase and 5,10-methylene- 
tetrahydrofolate dehydrogenase activities and cell growth accelerating function. 

Sugiura et al. teach a gene encoding protein of C 1 -tetrahydro folate synthetase having 
trifunctional properties, i.e. 10-formyl-tetrahydrofolate synthetase, 5,10-formyl-tetrahydrofolate 
cyclohydrolase and 5,10-methylene-tetrahydrofolate dehydrogenase activities, which is an 
mitochondrial enzyme, which is 100% identical to the encoding protein of SEQ ID NO: 1 of the 
instant application (see sequence alignment). Sugiura et al. also teach that said gene is 
upregulated to colon adenocarcinoma tissue, which is about 3 fold than normal colon tissue. 
Sugiura et al. further teach that identification of said gene expression could be a prognostic 
marker for colon cancer. Furthermore, Sugiura et al. teach a method of detection of said gene 
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expression, such as RT PCR for reverse transcription of mRNA of said gene followed by 
polymerase chain reaction (PCR) by using forward and reverse primers. Therefore, Sugiura et al. 
anticipate claims 16-18 of the instant application. 



Conclusion 

Status of the claims: 

Claims 1-20 are pending. 

Claims 1-15 and 19-20 are withdrawn. 

Claims 16-18 are rejected. 

No claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Iqbal Chowdhury whose telephone number is 571-272-8137. The 
examiner can normally be reached on 9:00-5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nashaat T. Nashed can be reached on 571-272-0934. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Iqbal Chowdhury, PhD, Patent Examiner 

Art Unit 1652 (Recombinant Enzymes) 

US Patent and Trademark Office 

Rm. REM 2B69, Mail Box. 2C70 

Ph. (571)-272-8137, Fax. (571)-273-8137 

/Iqbal H. Chowdhury, Ph.D./ 
Patent Examiner, Art Unit 1652 



